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1 Introduction
RAN2 discussed activation/deactivation for Dual connectivity and sent an LS on activation/deactivation for dual connectivity [1]:
	· MeNB can only activate and deactivate Cells associated with MeNB. SeNB can only activate and deactivate Cells associated with SeNB. Cross-eNB activation/deactivation is not supported.

· Special SCell (i.e. the cell with PUCCH from SeNB) starts with activated state upon configuration and cannot be deactivated. 

· Other SCells from SeNB/MeNB starts with deactivated state upon configuration and can be activated/deactivated same as Rel-10/11. 


In last RAN4 Ad Hoc meeting, some progress on PSCell activation and deactivation are achieved [2].

	· When calculating the total activation time for pSCell configuration it is assumed that at least the following time should be included for synchronized case:
· RRC procedure delay: [15]ms
· Activation time: 
· [20]ms for time known pSCell
· [30]ms for time unknown pSCell
· If random access is used to verify pSCell configuration and activation time then SFN acquisition time shall be included in the requirement.
· SFN acquisition time = [50] ms
· Exact value of random access delay is FFS



In this contribution, we provide the further analysis on the PSCell configuration and activation time.
2 Discussion                 
2.1 PSCell configuration procedure

What steps the PSCell configuration procedure shall conclude need to be identified and conformed. 

When UE receives a RRC configuration message indicating PSCell configuration,  then the activation actions follows since pSCell starts with activated state upon configuration and cannot be deactivated, in other words, a pSCell is simultaneous activated when configured and cannot be deactivated. The PSCell activation action is similar with SCell activation, i.e., timing tracking, RF tuning, AGC adjustment etc. So far network has no idea of whether PSCell configuration procedure complete.  As we know UE shall be capable to transmit valid CSI report when the SCell are activated in CA. So it is reasonable that a UE is required to transmit RACH towards PSCell. After that network could know that PSCell has completed the activation behaviour.
2.2 PSCell configuration activation time

Based on above analysis, the PSCell confirmation activation time shall include several parts as below.
· RRC procedure delay
·  [15]ms
· Activation time

· [20]ms for time known pSCell
· [30]ms for time unknown pSCell
· SFN acquisition

There is a debate on whether UE need to acquire SFN during SPCell configuration procedure in unsynchronised in the last meeting. In Rel-8/9 handover procedure, TS36.331 pointed that 

“The UE is not required to determine the SFN of the target PCell by acquiring system information from that cell before performing RACH access in the target PCell.”
In RAN1 specification TS 36.211mentioned that

“For PRACH configurations 0, 1, 2, 15, 16, 17, 18, 31, 32, 33, 34, 47, 48, 49, 50 and 63 the UE may for handover purposes assume an absolute value of the relative time difference between radio frame 
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So in legacy handover procedure, UE is assumed that the SFN between target eNB and source eNB is aligned. However there is certain bad case that SFN in target eNB is even and SFN in source eNB is odd separately. Under these bad cases, how UE RACH successfully is left to UE implementation. For example UE began to read PBCH of target eNB or UE would adjust RACH opportunities after several times failure.

In DC, in order to avoid the case that UE could not RACH succeed when the SFN between MeNB and SeNB is not align (e.g., SFN in MeNB is even and SFN in SeNB is odd separately), it is better that UE perform SFN acquisition when pSCell is configured. As we know the SFN acquisition procedure is alike the CGI reading procedure during MIB reading, so the SFN acquisition time is [50]ms.
· RACH uncertainty
In TS 36.133 chapter 5, the interruption uncertainty for acquiring the first available PRACH occasion is considered in handover interruption. TIU is defined as following.
	When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt


Tinterrupt = Tsearch + TIU + 20 ms

Where:

Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.

TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to 30 ms.
NOTE: The actual value of TIU shall depend upon the PRACH configuration used in the target cell.


The value of TIU includes two parts: one frame (10 ms due to uncertainly in frame) plus PRACH occasion configured by network (20ms). As we know according to table 5.7.1-2 and tables 5.7.1-3/5.7.1-4 for FDD and TDD respectively defined in TS 36.211 there exist PRACH configurations, which allow PRACH to be transmitted once every 20 ms (e.g. even SFN) and can be placed in the last sub-frame of the second frame. Hence the worst case uncertainly due to PRACH occasion can be up to 20 ms for both FDD and TDD [R4-082999].

In DC scenario, UE also need to wait for the available PRACH occasion in SeNB when PSCell is configured. Thus the uncertainty as defined in handover interruption shall be considered.
Consequently the delay budget for PSCell configuration could be summarized as Table1.

Table 1. Delay budget requirements for pSCell configuration 
	Delay Items
	Synchronous
	Asynchronous

	
	Known pSCell
	Unknown pSCell
	Known pSCell
	Unknown pSCell

	RRC Procedure
	15ms
	15ms
	15ms
	15ms

	pSCell activation time 
	20ms
	30ms
	20ms
	30ms

	SFN acquisition
	50ms
	50ms
	50ms
	50ms

	RACH uncertainty
	30ms
	30ms
	30ms
	30ms

	Total delay
	115ms
	125ms
	115ms
	125ms


3 Conclusions
In this contribution, we provide the analysis on the configuration/released delay of pSCell in dual connectivity. We propose that the PSCell configuration activation time is [115]ms for timing known case and [125]ms for timing unknown separately.
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